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Ft Bliss AMMO Hot-Lead Area, Project No. 44921
ACCOMPANY! NG AMENDMENT NO. 0006 TO SOLI Cl TATI ON NO. DACA63-00- B-0023

SECTI ON 02373
SEPARATI ON/ FI LTRATI ON CGECTEXTI LE
02/ 98
AMENDMENT NO. 0006
PART 1 GENERAL
1.1 REFERENCES

The publications |isted below forma part of the specification to the

FBAHL

extent referenced. The publications are referred to in the text by basic

desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 3786 (1987) Hydraulic Bursting Strength of
Kni tted Goods and Nonwoven Fabri cs:

Di aphragm Bursting Strength Tester Method

ASTM D 4354 (1996) Sanpling of Geosynthetics for
Testing
ASTM D 4355 (1992) Deterioration of Geotextiles from

Exposure to U traviolet Light and Water

(Xenon- Arc Type Apparat us)

ASTM D 4491 (1995) Water Perneability of Ceotextiles

by Permttivity

ASTM D 4533 (1991) Trapezoid Tearing Strength of
Geotextiles

ASTM D 4632 (1991) Grab Breaking Load and El ongati on

of Geotextiles

ASTM D 4751 (1995) Determ ning Apparent Opening Size

of a Geotextile

ASTM D 4759 (1988; R 1996) Determ ning the

Speci fication Conformance of Geosynthetics

ASTM D 4833 (1988; R 1996) Index Puncture Resistance
of Ceotextiles, Geonmenbranes, and Rel ated
Product s

ASTM D 4873 (1995) Identification, Storage, and

Handl i ng of Geosynthetic Rolls

1.2 SUBM TTALS

Government approval is required for submittals with a "GA" designation

Submittals having an "FIO' designation are for information only. The

follow ng shall be submtted in accordance with SECTI ON 01330 SUBM TTAL

PROCEDURES
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SD- 06 Instructions
Manuf acturing Quality Control Sanpling and Testing; FIO.

A m ni num of 14 days prior to schedul ed use, manufacturer's quality
control manual including instructions for geotextile storage, handling,
installation, seam ng, and repair

Seanms; FIO
Seam strength test results
SD-13 Certificates
Geotextile; FIO

A m ni num of 14 days prior to schedul ed use, manufacturer's certificate of
conpliance stating that the geotextile neets the requirenents of this
section. This submttal shall include copies of manufacturer's quality
control test results. For needl e punched geotextiles, the manufacturer
shall also certify that the geotextile has been continuously inspected
usi ng permanent on-line full-width netal detectors and does not contain any
needl es whi ch coul d danmage ot her geosynthetic |ayers. The certificate of
conpliance shall be attested to by a person having legal authority to bind
the geotextile manufacturer

SD- 14 Sanpl es
Qual ity Assurance Sanples and Tests; FIO

Sanples for quality assurance testing; 7 days shall be allotted in the
schedul e to allow for testing

1.3 DELI VERY, STORAGE AND HANDLI NG

Delivery, storage, and handling of geotextile shall be in accordance with
ASTM D 4873

1.3.1 Delivery

The Contracting Oficer will be present during delivery and unl oadi ng of
the geotextile. Rolls shall be packaged in an opaque, water proof,
protective plastic wapping. The plastic wapping shall not be renpved
until deploynment. |If quality assurance sanples are collected, rolls shal
be i medi ately rewrapped with the plastic wapping. Geotextile or plastic
wr appi hg damaged during storage or handling shall be repaired or replaced,
as directed. Each roll shall be |labeled with the manufacturer's nane,
geotextile type, roll number, roll dinensions (length, w dth, gross

wei ght), and date manufactured

1.3.2 St or age
Ceotextile rolls shall be protected from becom ng saturated. Rolls shal
either be elevated off the ground or placed on a sacrificial sheet of

pl astic. The geotextile rolls shall also be protected fromthe foll ow ng:
construction equi pnment, ultraviolet radiation, chem cals, sparks and
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ACCOMPANY! NG AMENDMENT NO. 0006 TO SOLI Cl TATI ON NO. DACA63-00- B-0023

flanes, tenperatures in excess of 71 degrees C, and any other
environnental condition that may damage the physical properties of the
geotextile.

1.3.3 Handl i ng

Ceotextile rolls shall be handl ed and unl oaded with | oad carrying straps, a
fork lift with a stinger bar, or an axial bar assenbly. Rolls shall not be
dragged along the ground, |lifted by one end, or dropped to the ground

PART 2 PRODUCTS
2.1 RAW MATERI ALS
2.1.1 Geotextile

Ceotextile shall be a woven or nonwoven pervi ous sheet of polyneric
material and shall consist of |ong-chain synthetic polyners conposed of at

| east 95 percent by wei ght polyolefins, polyesters, or polyan des. The use
of woven slit filmgeotextiles (i.e. geotextiles nmade fromyarns of a flat,
tape-li ke character) will not be allowed. Stabilizers and/or inhibitors
shall be added to the base polynmer, as needed, to nake the filanents
resistant to deterioration by ultraviolet Iight, oxidation, and heat
exposure. Regrind material, which consists of edge trinm ngs and ot her
scraps that have never reached the consumer, may be used to produce the
geotextile. Post-consuner recycled material may al so be used. Geotextile
shall be fornmed into a network such that the filanments or yarns retain

di mensi onal stability relative to each other, including the selvages.
Ceotextiles and factory seans shall neet the requirenents specified in
Table 1. Where applicable, Table 1 property val ues represent nninmm
average roll values (MARV) in the weakest principal direction. Values for
ACS represent maxi num average roll val ues.

TABLE 1. GECOTEXTI LE PHYSI CAL PROPERTI ES

PROPERTY TEST VALUE TEST METHOD
El ongati on at Less Than Greater Than ASTM D 4632
Br eak, percent 50 { AM#6} or Equal To 50
Appar ent Openi ng 0.25 mm {AM#6} 0. 25 nm ASTM D 4751
Size (AQS) (US Sieve) ( maxi mum)

(No. 60 Sieve)

Permttivity 0.2 (mMnimm {AM6}0.2 (mninmm ASTM D 4491
Sec -1
Grab AMEG} 1100 700 ASTM D 4632

Tensile, N

Tr apezoi dal {AME6} 400 250 ASTM D 4533
Tear, N
Bur st {AME6} 2700 1300 ASTM D 3786

Strength, kPa

U traviol et 50 AMEG 50 ASTM 4355
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TABLE 1. GEOTEXTI LE PHYSI CAL PROPERTI ES

PROPERTY TEST VALUE TEST METHOD
Stability
(percent strength
retai ned at
500 hours)

2.2 MANUFACTURI NG QUALI TY CONTROL SAMPLI NG AND TESTI NG

Manuf acturing quality control sanpling and testing shall be perfornmed in
accordance with the manufacturer's approved quality control manual. As a
m ni mum geotextiles shall be randomy sanpled for testing in accordance
with ASTM D 4354, Procedure A. Acceptance of geotextile shall be in
accordance with ASTM D 4759. Tests not neeting the specified requirenments
shall result in the rejection of applicable rolls.

PART 3 EXECUTI ON
3.1 QUALI TY CONTROL SAMPLES AND TESTS
3.1.1 Quality Control Sanples

Sanpl es shall be collected by the contractor upon delivery to the site for
quality control testing in accordance with ASTM D 4354, Procedure B. Lot
size for quality assurance sanpling shall be considered to be the shipnent
quantity of the product or a truckload of the product, whichever is
smal l er. The unit size shall be considered one roll of geotextile

Sanpl es shall be identified with a waterproof nmarker by manufacturer's
name, product identification, |ot nunber, roll nunber, and machi ne
direction. The date and a uni que sanpl e nunber shall also be noted on the
sanple. The outer |ayer of the geotextile roll shall be discarded prior to
sanpling a roll. Sanples shall then be collected by cutting the full-wi dth
of the geotextile sheet a mnimnumof 1 nmeter Ilong in the machine
direction. Rolls which are sanpled shall be imediately rewapped in their
protective covering.

3.1.2 Qual ity Assurance Tests
The Contractor will provide quality assurance sanples to an | ndependent
Laboratory hired by the Contractor. Sanples will be tested to verify that
geotextile neets the requirenents specified in Table 1. Test nethod ASTM D
4355 shall not be perfornmed on the collected sanples. Geotextile product
acceptance shall be based on ASTM D 4759. Tests not neeting the specified
requi renments shall result in the rejection of applicable rolls.

3.2 | NSTALLATI ON

3.2.1 Subgr ade Preparation
The surface underlying the geotextile shall be snooth and free of ruts or
protrusi ons which could damage the geotextile. Subgrade nmaterials and

conpaction requirenments shall be in accordance with Section 02300 EARTHWORK

3.2.2 Pl acenent
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The Contractor shall request the presence of the Contracting O ficer during
handl ing and installation. Geotextile rolls which are danmaged or contain

i nperfections shall be repaired or replaced as directed. The geotextile
shall be laid flat and smooth so that it is in direct contact with the
subgrade. The geotextile shall also be free of tensile stresses, folds,
and wrinkles. On slopes greater than 5 horizontal on 1 vertical, the
geotextile shall be laid with the nmachine direction of the fabric paralle
to the slope direction.

3.3 SEAMS
3.3.1 Overl ap Seans

Ceotextile panels shall be continuously overl apped a m ni mum of 305 mm
Where it is required that seans be oriented across the slope, the upper
panel shall be | apped over the | ower panel. The Contractor has the option
of field sewing instead of overl apping.

3.4 PROTECTI ON

The geotextile shall be protected during installation fromclogging, tears,
and ot her damage. Damaged geotextile shall be repaired or replaced as
directed. Adequate ballast (e.g. sand bags) shall be used to prevent
uplift by wind. The geotextile shall not be left uncovered for nore than 2
days during installation

3.5 REPAI RS

Ceotextile damaged during installation shall be repaired by placing a patch
of the same type of geotextile which extends a m ni nrum of 305 nm beyond the
edge of the damage or defect. Patches shall be continuously fastened using
an approved nmethod. The nmachine direction of the patch shall be aligned
with the nmachine direction of the geotextile being repaired. Geotextile
whi ch cannot be repaired shall be replaced

3.6 PENETRATI ONS

Engi neered penetrations of the geotextile shall be constructed as shown on
the drawi ngs or by nethods recomrended by the geotextile manufacturer

3.7 COVERI NG

Ceotextile shall not be covered prior to approval by the Contracting

O ficer. The Contractor shall request the presence of the Contracting

O ficer during covering of the geotextile. Cover shall be with drainable

| ayed specified in Section 02714. The direction of backfilling shal

proceed in the direction of down gradient shingling of geotextile overl aps.
Cover shall be placed in a manner that prevents material fromentering

the geotextile overlap zone, prevents tensile stress from being nobilized

in the geotextile, and prevents winkles fromfolding over onto thensel ves.
No equi pnent shall be operated directly on top of the geotextile. A

m ni mum of 305 mm of soil shall be maintained between full-scale

construction equi pment tires/tracks and the geotextile during the covering

process. Conpaction and testing requirenents for cover soil are described

in Section 02714.

-- End of Section --
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ACCOMPANY! NG AMENDMENT NO. 0006 TO SOLI Cl TATI ON NO. DACA63-00- B-0023
SECTI ON 11211
PUMPS: WATER, CENTRI FUGAL
12/ 88
AMENDMVENT NO. 0006
PART 1 GENERAL
1.1 REFERENCES
The publications |isted below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 153 (1982; R 1987) Zinc Coating (Hot-Dip) on
Iron and Steel Hardware

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

ASTM D 975 (1994) Diesel Fuel Gls

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME Bl.1 (1989) Unified Inch Screw Threads (UN and
UNR Thread Form

ASME B16. 1 (1989) Cast Iron Pipe Flanges and Fl anged
Fittings

ASME B16.5 (1988; Errata Oct 1988; Bl16.5a) Pipe

Fl anges and Fl anged Fittings

ASME B40. 1 (1991) Gauges - Pressure Indicating D a
Type - Elastic El enent

CODE OF FEDERAL REGULATI ONS ( CFR)
47 CFR 15 Radi o Frequency Devi ces
HYDRAULI C | NSTI TUTE (HI)

H -01 (1983) Standards for Centrifugal, Rotary &
Reci procati ng Punps

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEMA MG 1 (1993; Rev 1-1993) Mdttors and Generators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
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NFPA 20 (1993) Centrifugal Fire Punps
NFPA 30 (1993) Flammabl e and Conbusti bl e Li qui ds
NFPA 37 (1994) Installation and Use of Stationary

Conbusti on Engi nes and Gas Tur bi nes
NFPA 70 (1993) National Electrical Code

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Pai nt 21 (1991) White or Colored Silicone Al kyd
Pai nt
SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw

Li nseed G| and Al kyd Prinmer (w thout Lead
and Chromate Pignments)

UNDERWRI TERS LABORATORI ES (UL)
UL 448 (1994) Punps for Fire-Protection Service

AMERI CAN NATI ONAL STANDARD ORGANI ZATI ON

ANSI B16.1 Cast Iron Pipe Flanges and Fl anged Fittings
ANSI A21. 15/ AWM C115 Cast/Ductile Iron Pipe with Threaded
Fl anges
ANSI 253.1 Saf ety Col or-Code for Marking Physica
Hazar ds
ANSI B40.1 Gages, Pressure and Vacuum

1.2 GENERAL REQUI REMENTS
1.2.1 St andard Products

Materi al and equi pnent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of such products and shall essentially
duplicate equi pment that has been in satisfactory waterworks operation at

| east 2 years prior to bid opening. Equipnent shall be supported by a
servi ce organi zation that is, in the opinion of the Contracting Oficer,
reasonably convenient to the jobsite. Punps and engi nes of the sane types
shall each be the product of one manufacturer

1.2.2 Description
The punps shall be horizontal centrifugal water punps of the types
i ndi cated and specified. The single driving units for the punps shall be
di esel engines as indicated and specified
The punps shall be horizontal centrifugal water punps of the types

i ndi cated and specified. The single driving unit for the punp shall be a
di esel engines indicated and specified. The principal itens of equipnent
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shall include one horizontal centrifugal, engine driven punp, one liquid
cool ed standby engi ne, valves, and piping. A punp control panel wth
automatic liquid level control systemfor normal operation and interna
wiring. |In addition, a nodular punp station enclosure shall be provided as
i ndi cated and specified

1.2.3 Gover ni ng Requi renents
Fire punps and appurtenances shall conformin all respects to NFPA 20.
1.2.4 Saf ety Requi renents

Cears, couplings, projecting set-screws, keys, and other rotating parts, so
| ocated that any person can cone in close proximty thereto, shall be fully
encl osed or properly guarded

1.2.5 Narepl at es

Punps and notors shall have a standard nanepl ate securely affixed in a
conspi cuous place showi ng the manufacturer's nane, address, type or style,
nodel , serial nunber, and catal og nunber. In addition, the nameplate for
each punp shall show the capacity in liters per second at rated speed in
rpmand head in millinmeters of water. Naneplate for each diesel engine
shall show t he horsepower and the speed in rpmto produce rated output from
t he punp. Nanmepl ate for each diesel engine shall show the horsepower and
the speed in rpmto produce the rated output fromthe punp. Such other
informati on as the manufacturer may consi der necessary to conplete
identification shall be shown on the namepl ate.

1.2.6 Selection Criteria

Punps shall be designed using hydraulic criteria based upon actual nodel
devel opnental test data. Punps shall be selected at a point within the
mexi mum efficiency for a given inpeller casing conbination. Deviations
within 3 percent of maxi num efficiency are perm ssible, provided the | esser
efficiency is not |less than the schedul ed efficiency. Punps having

i npel l er dianeters |arger than 90 percent of the published maxi nrum di anet er
of the casing or less than 15 percent |arger than the published m nimm

di ameter of the casing will be rejected. Acceptable maxi mum i npeller

di amet er cal cul ati ons shall not be based on percentage of inpeller dianeter
range for a given casing.

1.2.7 Conf ormance Wth Agency Requirenents

Where nmaterials or equipnent are specified to be an approved type, the sea
or | abel of approval froma nationally recognized testing agency,
adequat el y equi pped and conpetent to perform such services, shall be
attached thereto. A witten certificate fromthe testing agency shal
acconpany the materials or equi pnment and shall be subnmitted to the
Contracting Officer stating that the itens have been tested and that they
conformto the applicable requirenents of the specifications and to the
standards |isted herein. The certificate shall indicate the nethods of
testing used by the testing agency. 1In lieu of a certificate froma
testing agency, published catal og specification data, acconpani ed by the
manuf acturer's certified statenent to the effect that the itens are in
accordance with the applicable requirenents of the specifications and the
referenced standards, will be considered by the Contracting O ficer and nmay
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be acceptable as evidence that the itens conformw th agency requirenents.
1.2.8 Verification of Dinmensions

The Contractor shall beconme famliar with all details of the work, verify
all dinmensions in the field and shall advise the Contracting Oficer of any
di screpancy before perforning the work.

1.2.9 Factory Tests

Punps shall be tested by the manufacturer or a nationally recogni zed
testing agency in conpliance with Hydraulic Institute Standards. Were two
or nore identical punps are specified, only one representative punp shall
be tested. Certified test results shall be submitted to the Contracting
Oficer.

1.3 SUBM TTALS

Government approval is required for submittals with a "GA" designation;
subm ttals having an "FI O designation are for information only. The
follow ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Material s and Equi pnent; FIO.

Manuf acturer's descriptive data and technical literature, perfornmance
charts and curves for all inpeller sizes for a given casing, catalog cuts,
and installation instructions. Spare parts data for each different item of
mat eri al and equi pnent specified, after approval of the detail draw ngs and
not later than 3 nonths prior to the date of beneficial occupancy. Data
shall include a conplete list of parts and supplies, with current unit
prices and source of supply.

SD- 04 Dr awi ngs
Centrifugal Punp System FIO.

A conplete listing of equipnent and nmaterials. Draw ngs containing
conplete wiring and schematic diagrans and any other details required to
denonstrate that the system has been coordinated and will properly function
as a unit. Drawi ngs shall show proposed | ayout and anchorage of equi pnent
and appurtenances, and equi pnent relationship to other parts of the work

i ncl udi ng cl earances for nmi ntenance and operati on.

SD-06 Instructions
Centrifugal Punp System FIO.

Proposed di agrans, instructions, and other sheets, prior to posting.
Approved wiring and control diagranms showi ng the conplete |ayout of the
entire system including equipment, piping valves, and control sequence,
framed under glass or in approved |anm nated plastic, shall be posted where
directed. Condensed operating instructions expl aining preventive

maei nt enance procedures, nethods of checking the system for normal safe
operation, and procedures for safely starting and stopping the system shall
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be prepared in typed form framed as specified above for the wiring and
control diagrans, and posted beside the diagrans. The franmed instructions
shall be posted before acceptance testing of the systens.

Training; FIO

Training course curriculumand training instructions shall be furnished to
the Contracting OFficer 14 days prior to the start of training

SD- 09 Reports
Tests; FIO

Test reports in booklet formshowing all field tests perforned to adjust
each conponent and all field tests perforned to prove conpliance with the
speci fied performance criteria, upon conpletion and testing of the
installed system Each test report shall indicate the final position of
control s.

SD-13 Certificates
Manuf acturer's Field Representative; FIO.

The nanmes and qualifications of the manufacturer's representative and
training engineers and witten certification fromthe nmanufacturer that the
representative and trainers are technically qualified

SD- 19 Operation and Mi ntenance Manual s
Centrifugal Punp System FIO

Si x conplete sets of instructions containing the manufacturer's operating
and mai ntenance instructions for each piece of equipnent. One conplete set
at the tinme the tests procedure is submtted; remaining sets before the
contract is conpleted. Each set shall be permanently bound and shall have
a hard cover. The following identification shall be inscribed on the
covers: the words "OPERATI NG AND MAI NTENANCE | NSTRUCTI ONS, * name and

| ocation of the building, nane of the Contractor, and contract nunber.

Fl ysheets shall be placed before instructions covering each subject.

I nstruction sheets shall be approximately 216 by 279 mm (8-1/2 by 11
inches), wth large sheets of drawings folded in. Instructions shal

i nclude, but not be linted to, the follow ng:

a. System | ayout show ng piping, valves, and controls.
b. Approved wiring and control diagrans.
c. A control sequence describing startup, operation, and shut down.
d. Operating and mai ntenance instructions for each piece of
equi pment, including lubrication instructions and troubl eshooti ng

gui de.

e. Manufacturer's bulletins, cuts, and descriptive data; and parts
list and recomended spare parts.

1.4 DELI VERY AND STORAGE
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Al l equi pnent delivered and placed in storage shall be stored with
protection fromthe weather, hum dity and tenperature variations, dirt and
dust, or other contam nants.

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT
Material s and equi pnent shall be as specified bel ow and as shown, and shal
be suitable for the service intended. Materials and equi pnment shall be new
and unused, except for tests. Where two or nore pieces of equi pnent
perform ng the sanme function are required, they shall be duplicate products
of the sanme manuf acturer

2.2 CENTRI FUGAL WATER PUMPS

The punps shall be the centrifugal, single-stage or nmulti-stage type,
desi gned for waterworks service in the follow ng configurations:

Punp No.

Hori zont al 1

2.2.1 Punp Service
The punps shall be utilized for the follow ng service

Punp No.

Li ne pressure booster punp 1
2.2.2 Punp Drives
The punps shall have the following driving units and shall be directly
connected to the driving units through solid shafts, flexible couplings, or
free wheeling clutches (as appropriate):
Punp No.
Di esel engine drive 1

2.2.3 Punp Construction

Except as bel ow specified, centrifugal water punps shall be constructed in
accordance with the Hydraulic Institute H -01

2.2. 4 Punp Characteristics

The punps shall be capable of discharging quantities at total discharge
heads neasured at the discharge flange, between the following lints:
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{AM#6} Total Discharge

Liters per second Head
Purmp at total discharge
No. head m H(2) O
1 {AMH6} 63 93

Punps shall operate at optinmum efficiencies to produce the nost econoni cal
punpi ng system under the conditions encountered and shall be sized to nake
opti mum match with the system head curve as shown. Suction lift on punp
No. 1 will be not nore than 1,200 nm Punps shall furnish not |ess than
150 percent of rated capacity at a total discharge head of not |ess than 65
percent of total rated head. The shutoff total head shall be not greater
than 120 percent of total rated head.

2.2.5 Punp Casi ngs
Punp casings shall be cast iron of the follow ng design:
Punp No.

Hori zontal shaft,
hori zontal split casing 1

The casings shall be designed to permt replacenent of wearing parts.

Hori zontal -split casings shall have the suction and di scharge nozzl es cast
integrally with the lower half, so that the upper part of the casings may
be renoved for inspection of the rotating parts w thout disturbing pipe
connections or punp alignnment. Punp casings shall be of uniformaquality
and free from bl owhol es, porosity, hard spots, shrinkage defects, cracks
and other injurious defects. Defects in casings shall not be repaired
except when such work is approved and is done by or under the supervision
of the punp manufacturer, and then only when the defects are small and do
not adversely affect the strength or use of the casing. Casings shall be
single or double volute with flanged piping connections conform ng to ASTM
48, Class 40. The direction of shaft rotation shall be conspicuously

i ndi cated. The casing shall have tapped openings for air venting, primng,
drai ning, and suction and di scharge gauges. A brass or bronze unbrella or
vent cock shall be furnished for venting except where automatic air vents
are indicated. Drain openings in the volute, intake, or other passages
capabl e of retaining trapped water shall be |located in the | ow point of
such passages.

2.2.6 I npellers
I npellers shall be of enclosed design and shall be constructed of bronze
carefully finished with snooth water passageways, and shall be statically
and dynam cally balanced. |Inpellers shall be securely keyed to the punp
shaft.

2.2.7 Wearing Ri ngs

Wearing rings of bronze shall be provided for inpellers. Waring rings of
a different conposition or of a suitable ferrous material shall be provided
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for punp casings. Casing rings shall be securely fixed in position to
prevent rotation. Rings shall be renewable and designed to ensure ease of
mai nt enance

2.2.8 Shaf t

Shaft shall be of high grade steel, accurately machined, and shall be of
sufficient size and strength to performthe work required. Bronze renewabl e
shaft sl eeves shall be provided for protection of the shaft in contact with
water, and in the stuffing boxes. Shaft sleeves shall be keyed to the punp
shaft.

2.2.9 Stuf fing Boxes

Stuffing boxes exposed to bel ow at nospheric pressure at any operating
condition, including starting, shall be provided with a water seal. Water
seal shall consist of nonferrous lantern ring or a seal cage and required
connections to the punp case

2.2.10 Mechani cal Seal s

Mechani cal seals shall be bal anced or unbal anced, as necessary to conform
to specified service requirenents. Mechanical seals shall be constructed
in a manner and of materials particularly suitable for the tenperature
service range and quality of water being punped. Seal construction shal

not require external source cooling for punped-fluid service tenperatures
up to 120 degrees C. Seal pressure rating shall be suitable for maxi num
system hydraulic conditions. Mterials of construction shall include Al'S
300 series stainless steel, solid tungsten-carbide rotating-seal face, and
Buna- N vi nyl i dene-fl uori de- hexafl uoropropyl ene, EPT, or tetrafluoroethyl ene
seal s. Bypass flushing water supply shall be free of iron rust products
and ot her abrasive materials and shall be directed onto face of sea

wi t hout dead ending. All piping and accessories shall be provided
Throttling bushing shall have clearances to ninimze | eakage in case of
conplete seal failure without restriction of flushing water. Mechanica
seal s shall not be subjected to hydrostatic test pressures in excess of the
manuf acturer’'s reconmendati ons.

2.2.11 Coupl i ngs

Couplings shall be of the heavy-duty flexible type, keyed and | ocked to the
shaft. The outside surface of the couplings for horizontal punps and

cl ose-coupl ed vertical punps shall be machined parallel to the axis of the
shaft. The faces of the couplings shall be nachined perpendicular to the
axis of the shaft. Disconnecting the couplings shall be acconplished

wi t hout renoving the driver half or the punp half of the couplings fromthe
shaft. Couplings for vertical punps other than cl ose-coupled vertica

punps nmay be of the universal type. Flexible couplings shall not be used
to conpensate for nisalignment of punp.

2.2.12 Bal ance

All rotating parts of the equipnent shall operate throughout the required
range w thout excessive end thrust, vibration, or noise. Defects of this
type that cannot be elimnated by installation adjustnments will be
sufficient cause for rejection of the equipnment. Punp inpeller assenblies
shall be statically and dynami cally balanced to within 1/2 percent of W
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times R squared, where Wequals weight and R equals inpeller radius. Shaft
construction shall be substantial to prevent seal or bearing failure due to
vibration. Total shaft peak-to-peak dynanm c defl ection neasured by

vi brometer at punp-seal face shall not exceed 0.051 mm (2.0 nmils) under
shut of f - head operating conditions. Flowfrom8 mm (1/4 inch) iron pipe
size (ips) pipe shall be provided during testing

2.2.13 Beari ngs

Bearings shall be ball or roller type, and the main bearings shall take al
radial and end thrust. Punps that depend only on hydraulic balance to
overconme end thrust will not be acceptable

2.2.14 Lubrication

Beari ngs on horizontal -shaft punps shall be either oil-bath type or grease
type. Each oil reservoir shall be liberal in size and provided with an
opening for filling, an overfl ow opening at the proper location to prevent
overfilling, an oil-level sight glass, and a drain at the | owest point.
Grease type bearings shall be provided with fittings for a grease gun and,
if the bearings are not easily accessible, with grease tubing extending to
conveni ent |ocations. The grease fittings shall be of a type that prevent
over lubrication and the buil dup of pressure injurious to the bearings.

2.2.15 Base Pl ates

Hori zont al -shaft centrifugal punps shall be provided with a common base for
mounting each punp and driving unit of the punp on the sane base. Each
base shall be constructed of cast iron with a raised |lip tapped for

drai nage, or of wel ded steel shapes with suitable drainage pan. The

drai nage structure shall collect the packing box | eakage and shall have a
15 mm (1/2 inch) NPT connection to connect it to a drain

2.2.16 Cocks, Plugs, and Accessories

The punps shall be equi pped with air cocks, drain plugs, and single gauges
i ndi cati ng di scharge pressures for all punps. Gauges equipped with a
shut of f cock and snubber shall conformto ASME B40.1, and shall be
calibrated in kilopascal in not nore than 13 kPa increnments. Gauge ranges
shall be appropriate for the particular installation. Normal operating
suction and di scharge pressures of the punp shall be indicated on the

m d- poi nt range of the gauges. Suction |lift pipe shall be provided with a
foot valve as shown, capable of preventing |oss of prine when the punp
rotation is stopped

2.2.17 Pi pi ng Connecti ons
The punp suction and di scharge shall be provided with flanged connections
of suitable size and suitably arranged for piping shown. Pipe flanges
shall conformto ASME B16.1 and ASME B16.5. Piping shall be installed to
preclude the formation of air pockets.

2.2.18 Fi ni sh

Punp shall have painted or enaneled finish as is standard with the
manuf acturer except that fire punps shall be red in col or
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2.3 ELECTRI CAL EQUI PMENT
El ectrical equipnent shall conformto Section 16415 ELECTRI CAL WORK
I NTERIOR. Electrical notor driven equipnent herein specified shall be
provi ded conplete with notors, notor starters, and controls. Motor
controls, equipnment, and wiring shall be in accordance with NFPA 70.
2.3.1 Control Equi pnment
Automatically controll ed punps shall have three-position
" MANUAL- OFF- AUTOVATI C' sel ector switch in cover. Additional controls or

protective devices shall be as indicated

2.4 MODULAR PUMP STATI ON ENCLOSURE

2.4.1 Modul ar Punp Station Encl osure

A.  Enclosure Construction and Desi gn:

1. The enclosure is to be square with outside dinmensions of 3658
mllimeter long by 3658 nmillinmeter wi de and having a maxi mum out si de hei ght
of 2997 mllinmeter at the roof peak

2. A m ninmum of (4) four lifting eyes arranged on the corners shal

be provided to ease handling and installation onto a concrete pad furnished
by the Contractor.

3. Encl osure walls and roof shall be seam ess, one-piece sprayed
fiberglass panels |am nated to forma structural conposite as follows: 3.2
mllimeter thick fiberglass outside surface, 19 millinmeter thick ura-foam
pol yuret hane core, 13 mllinmeter marine grade plywod, and 2.4 mllineter
thick fiberglass inside surface. Marine grade plywood shall replace foam
at all cut-out openings and penetration points.

4. Each wal |l panel shall overlap at the corner and forman interna
connection joint using stainless steel hardware. All panel joints shall be
thoroughly sealed with silicone caul k. The enclosure shall have a m ni mum
R-10 insulation factor and shall be capable of w thstanding 240 kil oneters
per hour.

5. All exterior surfaces shall be stucco textured (green, tan,
white, light blue, or grey colored) isopthalic gel coat finish
i ncorporating ultra violet inhibitors.

6. All interior surfaces shall be strayed white isopthalic get coat
finish offering the same characteristics as the exterior surfaces.

7. The roof panel shall be an arched, one-piece design
i ncorporating the sane materials of construction as the side walls. The
roof shall be renpvable as a unit, allow ng for conplete access to the
punpi ng equi pnment with a crane. The pitch of the roof shall be sufficient
for good noi sture drai nage

8. The 915 millimeter wide x 2030 millinmeter high entrance door(s)
shall be constructed of the sanme | aninated fiberglass and foam core
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materials as the remai nder of the station. Marine grade plywood will
replace the insulation in areas where auxiliary equipnment will be nounted
Each door shall be hung with (2) two stainless steel ball bearing type

hi nges. A three point closure systemincorporating a | ockable door handle
and interior override |ever shall allow energency exits even if the door is
padl ocked fromthe outside. An adjustable door positioner and hol der shal
be mounted to withstand 240 kil oneters per hour winds. A wall nounted drip
mol ding will be installed above each door

9. After the punping equipnment is installed, the fully assenbl ed
station encl osure shall be positioned on the concrete nounting pad and
sealed with butyl autoglass tape as furnished by the punp station
manuf acturer. The interior base flange shall be drilled positioning and

fastened to the pad using expansi on anchors on 610 mllimeter maxi num
centers
B. Encl osure Functional Equi pnent:

1. The interior of the station shall be illunm nated by factory
installed 120 volt, 40 watt, two (2) lanp fluorescent |ight fixtures
providing two (2) watts illum nation per square foot. All lights will be

prewired and run to the control panel through PVC conduit and a
weat her proof switch shall be installed adjacent to each station entrance
A length of flexible conduit shall provide for quick connection of the
lighting circuit to the punp control panel. The lighting circuit shall be
protected by a thermal -magnetic control breaker

2. A thernostatically controlled 120 VAC exhaust fan with screen
and weat her proof shutters shall be installed in the wall approxi mately
opposite the fresh air intake vent. The fan shall have a mn ni num capacity
of 1600 CFM at free air and be capable of changing the air in the enclosure
a mninmmof six tines per hour. The exhaust fan shall be protected by a
thermal -magnetic circuit breaker

3. Two (2) self-contained, unpowered, thermally actuated fresh air
i ntake vents shall progressively open or close exterior louvers as a result
of thermal expansion or contraction of a wax-like material contained in an
encl osed plunger actuator. Movenent for the plunger rod shall drive the
| ouver vane nechanical |inkage. The |ouvers will progressively open at 24
degrees C, and progressively close at 15.5 degrees C. Operation of the
i ntake | ouvers shall not require use of notors, solenoids, or other
electrically related devices. The plunger actuator shall be nmounted out of
the incomng air flow, and shall hold the | ouvers fully open based on the
anbi ent tenperature of the punp station interior. The |ouver vanes and
franme shall be constructed of anodized aluminum with zinc plated stee
actuator mounting and |inkage. The |ouver vanes shall pivot on plastic
beari ngs.

4. Two (2) unpowered, thernally actuated exhaust vents shall be
suppl i ed for each engine used. The louvers will progressively open at 75
degrees F, and progressively close at 60 degrees F. Operation is the
result of thermal expansion or contraction of wax in an encl osed pl unger
which is used to drive the | ouver vane nechanical |inkage. Functiona
operation is identical to the intake vents, except the plunger actuator is
mounted directly in the path of the air flow in order to sense the anbi ent
tenperature of the air exiting the punp station interior
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5. A critical grade spiral nuffler and flexible exhaust pipe wll
be supplied for each engine. The punp station enclosure shall incorporate
provisions for installation of the exhaust equi pnment through the wal
panel

6. The punp control panel for the Auto-start Punp Station shall be
shi pped conpletely prewired to the punps, notors, and engi ne(s) through
conduit secured to the punp base. Upon installation, the Contractor shal
renove any tenporary shipping hardware and brackets, and anchor the contro
panel permanently to the concrete station pad

7. A battery back-up 12 volt DC energency |ighting system shal
provide 50 watts of illumnation for 1 1/2 hours in the event of power
outage. The systemshall be fully self-contained for autonmatic operation
of (2) seal ed beam | anps powered by a mai ntenance free pure-lead 12 volt
battery. An automatic solid state battery charger with integral transfer
circuit shall maintain the battery in a constant state of readiness. A
charge rate pilot light and test switch shall be provided. The charging
circuit shall be protected by a thermal -nmagnetic circuit breaker

8. The punp station enclosure shall incorporate an optiona
i nsul ati on package which increases the standard R10 insulation rating to
R20 by doubling the thickness of the ura-foam pol yurethane core in the wal
and roof panels.

9. The station enclosure shall be furnished with extra w de doors.
A doubl e hung door design with 3-point |ocking hardware, door closer, and
hi nges on each section shall allow conplete access to the 6'-0" x 6'-8"
full door opening without the need for a center sill

10. A wal |l rmounted duplex GFI utility receptacle providing 120 volt
AC power shall be installed and prewi red through PVC conduit with the
station lighting. The receptacle shall be protected by thermal magnetic
circuit breaker

2.5 VALVES AND PI PI NG

A. Check Val ves: Check val ves shall have ductile iron body with
Buna-N liner. Al um num bronze or ductile iron disc plates and dua
stainless steel internal springs. Check valve bodies shall be designed for
installation between ANSI B16.1 Class 125 flanges. Swi ng check val ves
requiring reversal of flow for closure shall not be acceptable

B. I sol ati on Valves: Isolation valves shall be butterfly type with
resilient seat designed for installation between ANSI B16.1 Cl ass 125
flanges. Valves shall have cast iron body with Buna-N liner. Ductile iron
disc with one piece stainless steel shaft and PTFE bushi ngs.

C. Punp Control Valve: The booster punp control valve shall be
designed for installation on the discharge of booster punps to elimnate
starting and stopping surges caused by the punp. The valve shall be
equi pped with a built-in lift type check feature to prevent reverse fl ow,
operating i ndependently of the solenoid control and shall be conprised of
the follow ng:

1. The val ve shall be hydraulically operated, single diaphragm
actuated, globe or angle pattern. A resilient synthetic rubber disc shal
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have a rectangul ar cross section and shall be retained on three and
one-hal f sides to assure proper gripping under extrene hydraulic
conditions. The two piece stainless steel valve stem shall be guided by
three bearings |ocated in the cover

2. The main val ve shall consist of two di stant operating chanbers
that are detachable and conpletely independent of the flow through the nmain
val ve body.

3. The val ve shall consist of four components: the body with seat
installed, the power unit body with center bearing, the cover with the
bearing installed, and the diaphragm assenbly. The val ve body, power unit
body and cover shall be of cast material. Ductile iron is standard and
other materials shall be available. No fabrication or welding shall be
used in the manufacturing process. The di aphragm assenbly shall be the
only noving part and shall forma seal between the two operating chanbers.
Packi ng gl ands and/or stuffing boxes are not pernmitted. There shall be no
pi stons operating the main valve or pilot controls. The valve shal
contain a resilient, synthetic rubber disc with a rectangul ar cross-section
contai ned on three and one-half sides by a disc retainer formng a tight
seal against a single renpvable seat insert. No Oring type discs
(circular, square, or quad type) shall be permtted as the seating surface

The di sc guide shall be of the contoured type to permt snooth transition
of flow and shall hold the disc firmy in place. The disc retainer shal
be of a sturdy one piece design capable of withstanding |ine shocks due to
abnormal punp stoppage. No hourgl ass-shaped disc retainers shall be
pernmitted and no V-type disc guides shall be used

4. The di aphragm assenbly contai ning a non-magnetic two piece
stainl ess steel stem of sufficient dianeter to w thstand high hydraulic
pressures shall be fully guided by three bearings; in the valve cover, the
power unit body, and an integral bearing in the valve seat. The built-in
lift type check is designed to prevent pressure reversal caused by power
failure. The stemshall be drilled and tapped in the cover end to receive
and affix such accessories as may be deened necessary.

5. The fl exible, non-w cking, FDA approved di aphragm shall consi st
of nylon fabric bonded with synthetic rubber conpatible with the operating
fluid. The center hole for the main val ve stem nust be seal ed by the
vul cani zed process or a rubber gromret sealing the center stem hole from
the operating pressure. The di aphragm nust withstand a Mullins Burst Test
of a m ninmum of 41 bar per layer of nylon fabric and shall be cycle tested
100,000 tines to insure |ongevity.

6. The di aphragm shall be fully supported in the val ve body and
cover by machi ned surfaces which support no | ess than one-half of the tota
surface area of the diaphragmin either the fully open or fully cl osed
posi tion.

7. The main val ve seat, the power unit body and the stem bearing in

the val ve cover shall be renovable. The cover bearing and seat in 1.64
mllinmeter and small size valves shall be threaded into the cover and body.
The valve seat in 200 mllinmeter and |l arger size valves shall be retained

by flat head machi ne screws for ease of nmintenance. To insure proper
ali gnment of the valve stem the valve body and cover shall be machi ned
with a locating lip. No "pinned" covers to the valve body shall be
permitted. All necessary repairs and/or nodifications other than
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replacenent of the main valve body shall be possible wi thout renoving the
valve fromthe pipeline. Conponents, including cast material, shall be of
North American manufacture

8. The val ve manufacturer shall warranty the valve to be free of
defects in material and workmanship for a period of three years fromthe
date of shipnment provided the valve is installed and used in accordance
with all applicable instructions. Electrical conponents shall have a
one-year warranty.

9. The val ve manufacturer shall be able to supply a conplete |ine
of equipment from50 mllinmeters through 400 mllineter sizes and a
conpl ete sel ection of conplenentary equi pnent.

10. Pilot Control System The valve operation shall be controlled
by an externally nounted pilot control systemw th a four-way sol enoid
operated pilot. The solenoid shall be designed to operate on either AC or
DC current and have a manual operator installed. Pilot system i ncludes:

f our-way sol enoid pilot valve, opening and cl osing speed controls, shut off
val ves, strainers and CVS-1 shuttle valve to provide the highest avail abl e
operating pressure to the pilot system

11. Limt Switch: An adjustable limt switch assenbly shall be
mounted on the main valve, connected to the main valve stem It shall be
actuated by opening or closing of the valve and easily adjusted to operate
at any point of the valve's travel. The limt switch will be used to
conplete the punp off cycle. The actuating point of the limt switch shal
be adjustable. A direct factory representative shall be made avail able for
start-up service, inspection and necessary adjustnents.

D. Paddl e Type Flow Switch. The flow switch shall neet the foll ow ng
requi renents:

1. Maxi mum t enperature: 121C (Liquid), 85 C (anbient)
Maxi mum pressure: 31 bar
3. Mat eri al s:
a. Paddl e: SS316
b. Bellows: SS321
c. Housing: NEMA 4
4. Mcro switch: SPDT, 220V, 8A, 1700 VA

N

5. Cable length as required for construction. Cable |ength
determ ned by Contractor
6. Orientation: Horizontal flow
7. Pi pe size: 8"
8. NPT connection: 1"
E. Pi pi ng:
1. Fl anged header pipe shall be centrifugally cast, ductile iron

cenent |ined, conplying with ANSI/AWM A21.51/C115 and Cl ass 53 thickness.
2. Fl anges shall be cast iron class 125 and conply with ANSI B16.1

3. Pi pe and fl anges shall be threaded and suitable thread seal ant
appl i ed before assenbling flange to pipe

4. Bolt holes shall be in angular alignnment within 1/2 degrees
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2.

bet ween fl anges. Flanges shall be faced with a gasketed fini sh havi ng

concentric grooves a mninmumof 0.25 millinmeter deep by approximtely 0.76
millimeters wide, with a mnimumof three grooves on any given surface
spaced a maximumof 6 mllinmeters apart.

F. Servi ce Saddles for Ferrous Metal Piping

1. Iron service saddl es shall be used for the installation of the
flow switch. Service saddles shall be capable of wthstanding 10 bar
i nternal pressure w thout |eakage or overstressing. The run dianeter shal
be conpatible with the outside dianeter of the pipe on which the saddle is
install ed. Taps shall have threads conpatible with the attached piping
Saddl es shall have epoxy-coated, ASTM A 536 ductile-iron bodies and
stainl ess steel straps, steel hex nuts with washers, and neoprene seals.

2. Corporation stops shall be installed for each service saddl e and
shall be ball-val ve-type

G Supports and Thrust Bl ocks:

1. Contractor nust insure all pipes connected to the punp station
are supported to prevent piping |loads frombeing transmtted to punps or
station piping. Punp station discharge force mainpi ping shall be anchored
with thrust blocks where shown on the contract draw ngs.

.6 DI ESEL ENG NES

Di esel engines shall be water-cool ed, heavy duty, conpression-ignition
cold-starting engines with renovabl e cylinder sleeves. Engines nmay be
2-cycle or 4-cycle and may be either naturally aspirated, scavenged or
turbocharged and shall operate satisfactorily on No. 2D diesel fue
conform ng to ASTM D 975. Engines shall be provided with a manual clutch
and arranged for connection to the punp through a flexible shaft with a
splined joint. Engines shall be current nodels of a type in regular
production and shall be conplete with all devices specified and normally
furnished with the engine. Engines shall have a published continuous
horsepower rating at | east 150 percent greater than that required at any
point on the punp performance curve at the specified punp speed plus power
requi red for any engine driven accessories. Naturally aspirated ratings
shal |l be decreased by 3 percent for every 300 mof altitude, and 1 percent
for every 5 degrees C that the engi ne perfornance conditions exceed the
published rating conditions. Scavenged or turbocharged engi ne ratings
shal |l be decreased as indicated by the engine manufacturer's engi ne
performance data. Engine shall be suitable for performance at 49 degrees C
(120 degrees F) anbient and 3000 mm (10 ft) elevation. Engine speed shal
not exceed 1,800 rpm when driving the punp at rated conditions. Engi nes
shal |l be capable of starting and assuming full load within 10 to 15
seconds, with a m ni num anbi ent tenperature of 4.5 degrees C (40 degrees F).

Approved engi ne jacket water heaters shall be provided as reconmended by
t he manuf acturer

7 ENG NE EQUI PMENT AND ACCESSORI ES
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2.7.1 Gover nor

Engi ne shall be equi pped with an adjustabl e constant speed governor set to
mai ntai n punp speed within 3 percent of rated speed at rated |oad. A
separate, manual reset, overspeed device shall be provided which shall shut
down the engine in the event the speed reaches approxi mately 15 percent
above rated speed

2.7.2 Cool i ng System

Cooling system shall be the forced-circulation, closed type and shal

i nclude a fan and an engi ne nounted radi ator. Flexible connections shall be
used to connect the inlet and outlet radiator connections to the engine

Radi ator shall be of sufficient capacity to operate the engine at ful

rated | oad at 49 degrees C (120 degrees F) anbient tenperature. Radi ator
shall be provided with a flange for connection to the exhaust air duct.

Cl osed jacket water circuit shall be thernostatically controlled, and shal

i nclude an integral circulating punp. Drain cocks shall be provided at | ow
points of the closed jacket water system Exhaust nmanifol ds shall be water
jacketed or provided with an insulating jacket furnished by the engine
manuf acturer. Engi ne cooling systemshall be charged with an inhibited

et hyl ene-gl ycol solution to provide antifreeze protection to 4.5 degrees C (
40 degrees F).

2.7.3 Lubrication

Engi ne lubrication shall be a pressure circulation systemw th an engi ne
driven punp and engi ne nounted oil cooler. Full flowtype filters with
automati c bypass or bypass type filters shall be provided. Filter elenents
shall be of replaceable type and shall be readily accessible

2.7. 4 Exhaust System

Engi ne exhaust system shall be equi pped with an industrial type silencer
with drains and flexible, stainless steel connection. Flexible connector
shall be provided with factory fabricated expanded netal personne
protection guards. Silencers shall be nounted outside as indicated and
shall be of the straight through, or side inlet type as required to suit
the space avail able and the engi ne exhaust arrangenent. An engine with
dual exhaust outlets and provided with one exhaust silencer shall have dua
inlets on the silencer or a factory fabricated Y-branch or equival ent
fitting to join the two exhausts together

2.7.5 Air I ntake Equi prent

Each engine shall be provided with a dry cleanable type intake air cleaner
Filter shall be engi ne nounted

2.7.6 Starting Equi pnent

Engi ne shall be provided with an electric starting notor suitable for the
starting service specified

2.7.7 Batteries

Each engi ne shall be provided with heavy-duty nickel -cadm um al kal i ne or
|l ead acid type starting batteries. Batteries shall have sufficient
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capacity at 4.5 degrees C (40 degrees F) to provide the necessary cranking
speed through 15 minutes of cranking cycles specified. Batteries shall be
provided with a battery rack, and if material is not inherently resistant
to acid, coating shall be applied to the stand. Connecting cables shall be
provided as required. A dual battery set sized to NFPA 20 requirenents
with rack and cabl es shall be provided for fire service systens.

2.7.8 Battery Charging

Engi ne shall be equi pped with an engi ne driven battery chargi ng alternator
with a regulator for use when the engine is running. A separately nounted
battery charger shall also be furnished. Battery charger shall be an
automatic, float type providing continuous taper charging. Qutput
characteristics shall match the requirenments of the battery furnished
Charger shall be suitable for operation on 240 volt, single-phase, 60 Hz
current and shall be rated not | ess than 6 anperes dc. A dual battery
charger of proper type for batteries used shall be provided for fire
service systens. Wiere wall nounting is indicated, enclosure shall be

sui table for conduit connection, and ventilating openings shall be guarded
An interlock is required between the engine driven chargi ng system and the
charger. Battery charger shall have the follow ng features

a. Direct current voltage regulation shall be within plus or mnus 2
percent for variations in line voltage of plus or mnus 10 percent.

b. Direct current voltneter and direct current ameter, each with
nuneri cal scal es.

c. Automatic surge suppressor

d. Automatic current limting to prevent overl oadi ng due to engi ne
cracking, shorted output or reversed battery connections.

e. Alternating current |ine fusing.
f. Equalize charge rate with manually set tiner.

g. Integral protection to prevent battery discharge through the
charger on loss of alternating current |ine voltage.

h. Term nal block with termnals for all external connections.
2.7.9 Safety Controls
Each engi ne shall be equi pped with automati c shut down features to stop the
engi ne for high jacket water tenperature, low oil pressure, and engi ne
overspeed. Shutdown features shall be connected to the annunciator on the

i nstrunment panel and each shutdown feature will be identified

2.7.10 AUTOVATI C ENGI NE CONTROL PANEL

A. A conbi nati on manual and automatic type controller with
"manual - Of f - Automati c" selector switch shall be provided also, a 115 volt
singl e phase power failure relay or a pressure switch, which will (when the

system drops to set point psig) activate all electrical circuits to
automatically start the engine.
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B. Shoul d the engine fail to start after the required cranking cycles,the
controller shall disconnect the starting circuit and activate an al arm system
using lights and buzzer and bell. "Low oil pressure” and "high engine

tenperature” shall also be indicated by a suitable alarmsystem The engi ne
shall not shut down if either of these conditions occurs during an operating
cycle.

C. The engi ne shall be started automatically by the controller at |east
once a week and operate a mninmum of 30 minutes. An appropriate timnng
arrangenent shall determ ne the day and hour of this test.

D. Starting the engine by a flow switch relay shall be included in the
controller circuit.

2.7.11 ELECTRI CAL CONTROL COVPONENTS

A. The el ectrical control conmponents shall be provided by the punp
station supplier and shall be provided with the follow ng features.

B. Panel Encl osure
1. Encl osure shall be constructed in conformance with applicable

section of National Electrical Manufacturers Association (NEMA) standards
for Type 1 electrical enclosures. Enclosure shall be fabricated of stee

havi ng a m ni mum t hi ckness of not less than 2 mllinmeter (14 gauge). Al
seans shall be continuously wel ded, and shall be free of burrs and voids.
Interior and exterior surfaces shall be white enanel. There shall be no

hol es through the external walls of the enclosure for nmounting the
encl osure or any conponents contained within the encl osure. Pane
enclosure up to 1524 x 915 x 305 millinmeters shall be nmounted on fl oor
stands and secured to punp base

2. Encl osure shall be equi pped with a door nounted on a conti nuous
steel hinge, and sealed around its perineter. Door shall be held closed
with clanmps that are quick and easy to operate. The door shall accommopdate
the nmounting of switches and indicators.

3. Encl osure shall be furnished with a renovabl e back panel
fabricated of steel having a thickness of not less than 2.7 mllinmeter (12
gauge) which shall be secured to the enclosure with collar studs. Such
panel shall be of adequate size to accommpdate all basic conponents.

4. Al l control conponents shall be securely fastened to a renovable
back panel with screws and | ock washers. Swi tches, indicators and
i nstrunents shall be nmounted through the control panel door. Self-tapping
screws shall not be used to mount any conmponents. Al connections fromthe
back panel to door nounted or renote devices shall be made through tern na
bl ocks.

5. Six digit elapsed tine neters (non-reset type) shall be
connected to each punp notor starter to indicate the total running tinme of
each punp in "hours" and "tenths of hours”

6 A duplex ground fault indicating utility receptacle providing

115 VAC, 60 hertz, single-phase current shall be nobunted on the side of the
control enclosure. Receptacle circuit shall be protected by a 15-anpere
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thermal -magnetic circuit breaker

7. Indicating lights shall be oil tight type and equi pped with
i ntegral step-down transformers for long lanp life. Lanps shall be
i ncandescent type rated 14 volts or less. Lanps shall be replaceable from
the front wi thout opening the control panel door and wi thout the use of
tools. Indicating lights will be provided for the foll ow ng functions:

Punp #1 high punp tenperature shutdown
H gh wet well |eve

Al arm si |l enced

Punp #1 run

Engi ne |l ow oil pressure

Engi ne high tenperature

Engi ne overspeed

Engi ne overcrank

115 volt power avail abl e

(Low wat er al arm optional)

TTrTemmeac o

2.7.12 Fuel System

Fuel system consisting of storage tank, day tank, connecting piping, and
accessories shall conformto the applicable itens of NFPA 30 and NFPA 37
A horizontal underground storage tank with a capacity of 1135 liters (300
gal lons) shall be provided for the storage of No. 2 diesel fuel. The
storage tank shall be a base nounted integral fuel tank

2.8 EQUI PMENT APPURTENANCES
2.8.1 Attachnents

All necessary bolts, nuts, washers, bolt sleeves, and other types of
attachnments for the installation of the equipnment shall be furnished with
the equipnent. Bolts shall conformto the requirenents of ASTM A 307 and
nuts shall be hexagonal of the sanme quality as the bolts used. Threads
shall be clean-cut and shall conformto ASME Bl1.1. Bolts, nuts, and
washers specified to be gal vani zed or not otherw se indicated or specified,
shall be zinc coated after being threaded, by the hot-dip process
conform ng to ASTM A 123 as appropriate. Bolts, nuts, and washers
specified or indicated to be stainless steel shall be Type 316

2.8.2 Equi prrent Guar ds

Equi prent driven by open shafts, belts, chains, or gears shall be provided
with all-netal guards enclosing the drive nechanism Guard shall be
constructed of gal vani zed sheet steel or gal vani zed woven wi re or expanded
netal set in a frame of gal vanized steel nenbers. Guards shall be secured
in position by steel braces or straps which will permt easy renoval for
servicing the equi pment. The guards shall conformin all respects to al
appli cabl e safety codes and regul ati ons.

2.8.3 Tool s
A conplete set of all special tools which nay be necessary for the
adj ust ment, operation, maintenance, and di sassenbly of all equi pnment shal

be furnished. Special tools are considered to be those tools which because
of their limted use are not normally avail able, but which are necessary
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for the particul ar equi pnent. Special tools shall be high-grade, snooth,
forged, alloy, tool steel. One pressure grease gun for each type of grease
required for diesel engines shall also be furnished. All tools shall be
delivered at the sane tinme as the equipnment to which they pertain. The
Contractor shall properly store and safeguard such tools until conpletion
of the work, at which time they shall be delivered to the Contracting
Oficer.

2.8. 4 Shop Pai nti ng

All nmotors, punp casings, and similar parts of equipnment customarily
finished in the shop shall be thoroughly cl eaned, prinmed, and given two
finish coats of paint at the factory in accordance with the recomendati ons
of the manufacturer. Ferrous surfaces not to be painted shall be given a
shop coat of grease or other suitable rust-resistant coating

PART 3 EXECUTI ON
3.1 I NSTALLATI ON

Each punp and engine shall be installed in accordance with the witten

i nstructions of the manufacturer and under the direct supervision of the
manuf acturer's representative. Engine fuel supply systemshall be
installed as indicated and in conformnce with NFPA 30 and NFPA 37

3.1.1 Concrete Foundati ons

Concrete for equipnment foundations and for any required ballast for fue
storage tanks shall be as specified in Section 03300 CONCRETE FOR BUI LDI NG
CONSTRUCTI ON.  Concrete foundations shall be integral with and of the sane
class as that of the building floor unless otherw se indicated. Concrete
havi ng a conpressive strength of at least 17 MPa shall be used in
foundations that are entirely separated fromthe surrounding floor. A
prenol ded filler strip shall be installed between the foundation and fl oor
sl ab as shown. Foundation bolts, as required, shall be furnished for
proper positioning during the placenent of the concrete.

3.2 TESTS

After installation of the punping units and appurtenances is conplete,
operating tests shall be carried out to assure that the punping
installation operates properly. The Contractor shall meke arrangenents to
have the manufacturer's representatives present when field equi pnent tests
are nmade. Each punping unit shall be given a running field test in the
presence of the Contracting O ficer for a mninmmof 2 hours with each
conbi nation of electric nmotor and engi ne drive. Each punping unit shall be
operated at its rated capacity or such other point on its head-capacity
curve selected by the Contracting Oficer. The Contractor shall provide an
accurate and acceptabl e nmethod of neasuring the discharge flow. Each
engi ne shall be operated for a mninmmof 4 hours at a point of nmaxinmm

hor sepower indicated on the punp head-capacity curve or such other point on
the curve selected by the Contracting O ficer. For subnersible punping
units, an insulation resistance test of the cable and the notor shall be
conducted prior to installation of the punp, during installation of the
punp, and after installation is conplete. The resistance readings shal

not be | ess than 10 nmegohns. Tests shall assure that the units and
appurtenances have been installed correctly, that there is no objectionable
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heating, vibration, or noise fromany parts, and that all manual and
automatic controls function properly. |f any deficiencies are reveal ed
during any tests, such deficiencies shall be corrected and the tests shal
be reconduct ed

3.3 FI ELD PAI NTI NG

St ai nl ess steel, galvani zed steel, and nonferrous surfaces shall not be
pai nt ed.

3.3.1 Touch-Up Pai nti ng

Factory painted itens requiring touching up in the field shall be
t horoughly cl eaned of all foreign material and shall be prinmed and
topcoated with the manufacturer's standard factory finish

3.3.2 Exposed Ferrous Surfaces

Exposed ferrous surfaces shall be painted with two coats of enanel paint
conform ng to SSPC Paint 21. Factory prined surfaces shall be

sol vent - cl eaned before painting. Surfaces that have not been factory
primed shall be prepared and prinmed with one coat of SSPC Paint 25 or in
accordance with the enanel paint manufacturer's reconmendations.

3.4 MANUFACTURER' S FI ELD SERVI CES

The Contractor shall obtain the services of a manufacturer's representative
experienced in the installation, adjustnent, and operation of the equi pnent
specified. The representative shall supervise the installation

adj ustnment, and testing of the equipnent. Up to 2 days service shall be
provi ded at no expense to the Government.

3.5 DEMONSTRATI ON

Upon conpletion of the work and at a tinme designated by the Contracting

O ficer, the services of one or nore conpetent engi neers shall be provided
by the Contractor for a period of not less than 8 hours to instruct a
representative of the Governnent in the operation and nai nt enance of

equi pnment furni shed under this section of the specifications. These field
i nstructions shall cover all the itens contained in the bound instructions.

-- End of Section --
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